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(54) DEPRESSANT AGAINST CEREBRAL NECROSIS CAUSED BY APOPTOSIS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
depressant that suppress the cerebral necrosis caused 
by apoptosis, can ameliorate the survival rate of cerebral 
neurocytes at cerebral ischemia and can attain the brain 
protection by using ebselen and its analogous 
compounds as an active ingredient. 
SOLUTION: This depressant comprises a compound of 
formula I or formula II (R1 and R2 are each H. a halogen, 
trifluoromethyl, nitro. a 1-6C alkyi or alkoxy or the like; 
R3 is an aryl. an aromatic heterocyclic ring group, a 5-7- 
membered cycloalkyi or the like; R4 is H, hydroxyl group, 
-S-glutathione or the like; R5 is H, a 1-6C alkyI; Y is 0 
or S; n is 0-6; Se may be oxidized) as an active 
ingredient. In a preferred embodiment, for example, 2- 
phenyl-1,2- benzoisoselenazole-3(2H)-one is employed. 
The daily dose of this compound is, for example, 0.05- 
5,000 mg in oral administration/adult 
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(54) ISimo^mi 75ph— >XtcE(Sf5fflfaBK5E©#|lKII 



(CT) [S$«J] 

imm^m j^to-si^ ( i ) x«i ( r ) (r's. 

L : HUi7iim=F. -S-«-r S yilS^ri; Sr* 

SL- ; •feWyiS^Jii!'ft§nTV^Ti>J:v^) T'^t)$ti. 
(2H)-:tyX{4-?-<7)^#c^rt') ^-ttrTd^h-vXt: 

liti] 



Se 



(1) 



'(CH2)„-R^ 



(V) 
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] WTO-Sl^ ( I > X<i ( r ) 

Y 




-(CHdn-R^ 



Se 



(1) 



(V) 



mmi^Lx\'^xhx< ; RUiTiimm'F. ^mm. -s 
-V/u^^:i-ym. -s-a-TS^ffiS, x«ru-;pgB 
1 mxii 2 ffltLhc^S^S^ W LT v %T t J: v 7 
yP^Jf/U^Sr/T^t ; R5{i*Sll^X{i^Scl~6«^7;l'=>r 
;pa$-^L. R«at/R5«-i^{C^r)Tmife^^}gfiKUT 
tJ:< : mmmm'FXiMnm=Fi7^l n{±0~5<7)S 

SUM. 

im^^2] 2-7x-;t^l.2-^yV-f V-^:^-^V- 

iif*^3] mm&a^Bnmmmx'hhm^ixii 
im$m4] T7i^h->':x.ti<mmLi,zxr>x%±-ti> 

imm ] m-m i iz^co-^ (dxh 
( I ' ) it-^Rx/±m^mzmu%h-^(oi^. m 
iz^ti(><7)7i(ms&x/-^ti^<r>mumii}^i>^j:imi}^e> 



ju-3(2i\)-:tyxii^^mmwm^m^iz¥f^ 
s-e-oJB, m/iz^tit^<7)7m^R-(/^tLt>(r>mmim 

immi] Bmi.izi^x^±-ti7:t(}—'>Mz 



[000 1] 

mt?>mmimcr)mimx/fmmuzm-t^ . 

[0002] 

[i^3iw^$tt;r] mi. m.mmmms^ii. mm'i'-t^ 
mzi5\.^x :^ji'/f4^y<7)mit'^m<^mk^j: t'lm^iz 

PiSoTtmtijftsJSjE (Necrosis) izx^wmwm 
TSiib^tixtfc. ti}-uj:tfit>. m^t^mmmiz 

amZt Ji^<S=5ro t:mmmM.tl Z t t^h (Brain 
Res. Mol., 29. pp. 1-14. 1995; J. Neurol. Sci.. 15 

0, pp.93-102), ztiti<^nim^x{i. imiizntx 

7ritV-i^Xif'm%^ixX\,^hb^tt3l,iioiz*j:'otz 
(Science. 281. pp. 1302-1304, 1998) . 

[ 0 0 0 3 ] 7--Kh-x;^ {rui>'7J^mmtt twf 

tih) X'\i. mm.^<r>x^ •v^if:^yi.Z-^j:'>Xt^h- 

hi^xj^—^i:itw&.^\L^ti. mmzmmMzmh 

t^Lhtx.X\-^h (Science. 281. pp. 1312-1316, 199 

8) . ^^im(r>^S^im^i>AXJ^-^(r>^'&.iti 
:/H--Sr'i^h->-XC05l4*«^$iiTV^5 (J. Clin. 
Invest., 101, PP.1992-1999, 1998) . ttc^ 

d^\>zmmt\>z-s.h:iti^^tyfixm. cmiitT^ 

\—i^Xifm<m^LX\^hZhif'mLX\^i> (Brai 
n Res., 795, pp. 1-9, 1998) . 

[0004] mmzi5\i^77iiY-i^xi,i. mmt 
(nrgp^) ffiwm {^±y^=ymi) iza^^xim 
ii^'j^vMtix^m-hz.t¥m>htix\^h. m.r> 
X. m&m<7i7:r^v-i^x\,z^mthrmmstt:m\ 

m.<.z]t^xm^W3^±t < , ^mmsirsxmi 
^:&^txtTn^h-i^xi,z^-timfm^nmv^ 

xizm?>m^izi)?>mmi:^Lx±^mmi:m^ 
zbtfix'^.-^t> izism&mnzmh-<iRm^j:^ 
imkLxnrnmtmmi^mx^ i^mt*<$> 
s. 

[000 5] -:^r, 2-y 3i-)\^\.2-Ky'/^ v-tui- 

y-;l^3(2H)-;r>' (lilT. *Hfl^a§^Cfc^^■C •'xT'-t 
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(ebselen) j i:^Jiim^i)<$> S, . ) li. 

V^l, (Br. J. Pharmacol., 122. pp.1251-1256. 1997; A 
eta. Neurochir. (suppl.), 51, pp. 239-241, 1990) . 

Tm^fillgl^aSr^Sfc:55l#L (Neurosurgery, 42, 2, 
PP.269-Z78. 1998: Stroke. 29, 1. pp.12-17, 199 

8) , wMikmmmmmmm\z^\^xm&-^^ 

XffM.izi'^WZft^'th (Cerebrovascular Disease 
s, 9. PP. 112-118. 1999) . L*»U=5r*«4>s x^-feVy 

[0006] 

;^{cjeBtl.lI5i*ili^£0}q]Mf^fflS:*LTfc'3. Jb^ 

[0007] ■r^j:hh. tiT^)-fil5C ( I ) 

X»i ( I • ) : 
[ft2] 




(1) 



(1") 



v^77;U^;USS:^L : R5Ji7KSl^i^X«iK^S:l--6c7) 
r^U^;uaS:^L, R*aWl5Ji-iK(c^-5Tmfe-&S:Jg 
«LTt> J:< ; Y{±^l5^X«iSSIfIS^?:^L : ntio 
-5£7)^5-5tL ; -fe^vM^JiK^tSilTV^Tt J: 

t^) xm.h^fii>^^^m/tmm^i.z^^i,%h^(7) 

[0008] HZWnmt L J:tL(f . 2-7 x 
::.;l^l. 2-^y V'f y -fe ^■^'/-/^-3(2H) -:t ^-XJi-f-co 

!B!iM$-^tr±ia<oT^ v-i'Xi.z^m-thmmmst<nn 
\,zi5\.^xTiiiv-i^x\,z^mhwmm. ntL<\i 
[0009] mffym.i)-t,\t^ ±.iiff>-m^ ( i ) xt± 
i.z^ix(^<r>ii^m/^tityff)mmmi>'t^-^j:^wi3'(> 

WSktLX. 2-7x-yl^l.2-0'V'f y-feU-^V-zi- 

im)-^>x\,t^(mmwmf^mmfi<,z^^Wi^h^ 
tfoig, m/iz^iihnmmRx^^fit^ffimmmt'h 

tih, ^%t<r>mmi\i. mmtcifcoB^mi.zm'f 

m.Lx^^mm.im^btuz. mtummz 
m^-dt.m^i:m±Lxvfmmssmi:m^ 

[0010] ■^t>i,zm<m}^-b-'t^it. iMicnmssmco 

( I ) ( I * ) ^■^m^m^izm^L^h^ 
oig. mi;z^tihff)^^w^tihff)mmmti^h 

?>mmm^(7)m\ijmxh'>x. ^tKo-m^ (dx 
nil' ) it-^m±m.^^zff^Lm-^cr>i^. M 
mz^iif>ff)7i(m^Rx/iix^ff)mwm*/'(^^j:hmtf' 

[00 11] 

)\^^!imimBx\i^tm(r)\^-ftix%^< . mm. 
x^'oroe/ps, n-rf-/ps. sec-yf-;ws, yr 
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■f/US. tert-rf-ZPS. n-^y-f;US. n-^^'^)Um 

fi?9i.Jf, pfh^i'S, Xhdfj^a. n-rn--Jf4fi^ 
yrn^Jf^i^S. n-yhdrvS. sec-yv^i^ 

COO 1 2] R5*^^ry-7ust Lxa. ^itf, ^ 

SrlfiX(i2{i«±-&tf. fi»J;c(f. *Stt^:V^L3S 
tt. t L < fimSttXIi 2 Stt«0^#Sl«l!I^SS:ffl 
<- ^1. ; fc 5 . 2 {lOhO^rnM-? iSr-t-tr^-^tc 

x:^;US, 7U/l^, tn'J;U«. -f S^VUzl/S. t 

-Jl^. e 'J 5 t U 'f H U x 

[0013] R3*j^r'j-;«. ^w^wm. 5 
;i.ir-/i^{i, -?comjti=nix<i2fflja±<oa^asr 

*LTV^Tt)J:V\ 2fflJjUb<oa«iaS:Wtl.J^t: 

■ctiv^), bKa^i/-a, jT^ya. rs/a. rv 
^-•>Aa. -fs/a, ^;i';<?Tha. -f-jj-^ya, >- 
rya. -hna, ;&/urf<^>';ua. 'jy^a, 
a. b F^i'va, Ci-Qi'^^V'f Ha, c,-q^ s na, 
yf-^xT:?— ha. -^yv'r:^-ha, Ci-qt/u 
3=f i^a. c,-(ir/^^/^f■3i-a. Q-Ci4r'j-/u:t^ 
j^a. ^^jj-^i^a. c6-c,4 7u-;u^3)-a, 

•f-Tj-a. C7-c,5 77;i'=sf/Pas smisr;p=^;us. C7-C 
isT^/P^/U^t^i^a, lSSI?Sr;u^;U;1-=Jf^'S. Ci-C 

,-if-;ua, it^;r^>':<?;i'jK-;pa. Zi<-,r)\^^)v 



14 r u-/u;<?;p^^-zi':*-^i^a, Sf^/i^--i^-;i^:t^ 

-zua, C,-c:6^'^7-'-'^^^ Cl-C6;^;^;^:::;^T5y 
a, Ci-C^;<?/Pi'N't^;ua, X«C2-C6;^;l^7r*-f;l^ 

[00 14] §^>t=, JblBtc0!K^L^mati, S*>t3 
1 Xti 2 eJa±cOffil<^imaT'HJS$ ^lT ■'T J: v ^. 

Q r;wdf s ya. ad^ y-fcc, -Cs r/i/^yi^^/U'-K 

:z;ua. >'NDyy-ft;C6-Ci4T';-/Pa, tKodrv-Cg-C 
14 TU-^ua, ^:yX«i:>''Ci-Q7';P^;P;i?/l'>'<^'f 

m>-Mmih^tti<'c%h. t o 1 1 , ±f EtsiBfl u 

[0015] R«*5^-S-a-T5 /igaoS^JilttcBS 

c: L< . -s-a-r 5 /Kai±ae9XJi'<rf- 
HC^^e^-r«r5ysosaTa>^Tt>j:v\ g 

^;i^<7)T 'J 1 mj± 2fflahoa^^^r 

i'VPa. /t7b h'odfv'<.V>'>a, lA-'Jt.Y'o^-y 
i'';wa^:t'S:^ffl.Ct*«T#S. R'aiffi^ti-^fc^ 

■r SM^JIi^ t -fe U y t S-^tJ 5 Sii*^m$ *t 
S. RSA^^-f^Sti-^e^ryu^Jf^uafcLTJi. ±iet: 

[0016] *^BBe5Elg{i. T^J^h-i^xlcgHI-l, 
)iSiifflJia5E<O?p0ISD?.{illi3fii^^Jfc LTfflv%& i fc*<T'^ 
*i%BH<OEI|c7)^r5!)^^t LX\t. ±fe^ ( 1 ) X 
( 1 • ) ■C'SSiiSft^<0{5*\ -e^ti^co^a^ 

fl:^X«4a^«(::fr^$iiS Ji<07|c»!l^jX(iS^ft 
( 1 ) X« ( 1 • ) T'«$ni.fl:^{iHlX<±2{iJa 

[0017] *^Bfl<OEIg<0:&5!lfig:8-t LT , fiai^Ctf, 

2-7 X . 2-'<.y X'f y -fe ^:^y- ;i-3(2H) -:t y 

rxT'-feUy (ebselen) j ) X<iS-(2-7x- 
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n^\.2-^yx^ y-fe^'-^'/-;l-3(2H)-J^-yoSit*& 

(i. i^iH^2-38591#i:j$8lI^S^$nTfc0. S-(2-7x 
;t^7 x-;H:W:i;P) -TOUT'S ycoS 

±i£^ ( 1 ) xti^ ( r ) tca^SfLSffiSf^-fk^ 

[00 18]±E^(l)Xli5C(l' 

JtlrKSmtcl^-r SlEiJlll'gtt«i*5:«l$iI-r S CI i: 
[0019] *^HBcog|gfc LTJi, ±iS^ ( 1 ) XJ± 

-E-fTjig. mfiz^ixh<r>mm-b^h^j:hmti'i^m\iiih 

*Tj>6±ieti®<o laxii 2mxttwmmmt 
t'ktsmmm^mtLx^4--thz.btmtL\,\ 
mmmmt urti. wtjf . umi ^^m. m 
mmm^m^^h^tifix't. 2mmLffm!\mm 
■mi^m.:h.'^h^xm\-^h:ithx'^h. Ei^mifeo 

mim. Ami mi mmm. wmmm 
(=<Do-h. m.mzm/Mim.^mmh^^.z 

h<nmmm\i ^■mxi'm(nimi,z i ^m^h ^ 
tm^x'hh. 

[0020] isimm^^Wkt, mm-t'<^^m&(m 
X. msmi.^i>ztif^m:hh. mm. mi&^ 

UT) cOKfflrj)*. 2-7x-yP-l,2-^>'X'f y-feU 
-^r-;^-3(2H)-;l■yS:WS!)fi^^)■^: LT-&trE^«:fflv> 

0100-2.000118 (*5!)S^fit LT ) TftO, ff^ 
U<»i, 200 -l.OOOiDgiOJiffl-CSiS. t^t t>> Jbifi 



2-3mfS) mcrtMiSMizik^i-iztt/^mtU^ 
i}<. ^<7Miz{>iSi^-iimLX^L^x.^j:\.\ 
[0021] 

m\iTn<Dms&mi,zm^^tii>ztm^\ &.T(r>m 

ifiW*. *%Ba<0ESgi:LT2-7x-;l^l,2-<vX'f 
v^r^-^V-;^-3(2H)-^y (xT'-tu^') ?:fflv\^^. 
[0 0 2 2] <fffii:*S> 

■^n^X (ICR St. 25-30g) lz2Xf\ti-kyX'imi:mX 

iEmmmi. £fflSl«5^T*K:*l!SL-ta, Lase 
r Doppler Flowmeter (LDF)07*0— 7" (fiber glass) 
SrSMM^t^Bregunai om. KlBIl nmifD^tCPia 

^fjSrffli'^-cii^Lyi. •7^xmWimzLxmUiE 

m^mizn\iiLx. ^mm. i*isiSM$-5-i?'j>y 
nm^'^xmrnt. s-om^im^^x^mmmimnsii 
x^^Lxmuz. Essams.mw^^Lx\>^hz 
t^rivFx-mzLfi^ (mm) . mmmmma^v 

ayu=jy) -Cn— f-f y^LTtS-^'fov^dl mm) 
[0023] ny^SrSg^l, i t TadLft 

m^t. ik^ix^ymm^iWMMmizxm^ 
fc. nim^. cBFi}<msi^wmmmw.tx\>^izt 

$rLDFt=J:0?il2Uc (10:S-^) . LDF rn-7'S:|^ 

mutii:xmsi&mi:5^^x'm^L. mm^ 

^-=i:X9-y hSOffllheating pad^m^^XmSSiS,^37± 
O.yCtCjH^ftJt. -7'>X*«S»*^<5^SL3t^^. 32r 

L;tfiSffl^F^TJiJlaa 3 i^Stt)^ •) ^a-^fc®, 

tkiiz. ^^yr^-mmizimiE<pm. mm^n 
m^txm^mmt. 2o%-f-y/jn-x(o.m PBS)wf 

[0024] (2)xy-iruys-^ 

SJlll305J-fr, m^^<7)2lsl. X7'-feUy(10X«30 mg 
Ag) €rg:&3IWt3S^ Lfc. 3 v h o-jumt Lxmi 
(O.S»;U;J<=^i^;><^;Hr/Un-;?., 5 ml/kg) S-^gf 

[0 02 5] (3)aJS^6<J«l^ 
freezing microtome$:fflV^TSBfl)fr(50 Ma)i:i^^t 
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fz. frontal polei OlOtfcSClX^-f V^^yXiZ^OH 
tt. -yXJUm&iO.lX Cresyl violet) =Srffo^>:. 

[0 0 2 6] (4)TUNaS^ 

Hi^Hlfrontal polei i)10*S:»(:X^-< K^7;^{c5fiO 

"s^^v terminal deoxynucleotidyl transferase f-ffi 
iS$*l.3tb':tf->'-ft:dUTP5r, rb'i/y, HRP. DABKiE(A 

[0 0 2 71 (5)m\^ti^m. 
mmRinwa.m&izji 'omti?>mmfmm. tunel 



[0028] <m^>30i^^<mamm^m^^zmm 

mmLxmmtm-t>m\-Lf::. mssim&izjaiim 
3yho-;paf*^5.i6±i.i«s 

X'$)i><^(cnLX, 10 mg/kgSfT'3.77±0.58:«. 30 iDg/i< 
^r4. 04±0.68%ffe 0 . ^fl^'tl^ y h n-/Ui073. 1 
%. 78.3%iztX'm^-LX\<^t:. 
[0029] 







J of control 


PM{vs cont) 




5.1G+1.19X 






10 ng/kg 


3.77+0. 58X 


73. IX 


0.0073- 


30 JOg/kg 


4.04+0.68X 


78.3X 


0.0255* 



•:p<0.05; ••:p<0.01 

[0 0 3 0] ^Jt. «^^)-fc»LTTUNELSSfe^tTo 
ti^^. ^1tfflffi?&S(±3>'hn-;l^8fC2254.5±122 
0.2 cells/iniii2-CS)SWK:itLT. 10 iiig/kgaPT711.6± 
765.6 cells/iiim2, 30 iiig/kgSEf491.6± 809.0 cells/mm 
2rS>0. ^ix^tiayh 0-/1^(031.6%. Zl.mztX' 

m"tx\>^t: (^2) . m.mmimii^yho-/m 

■t'5. 04 ±l.%%X'h S <^C« LT 10 iiig/ksSfT-3. 02± 1 . 3 



30 mg/i<ggfT2.25±2.78%T-S)0. itl^tiayh 
D-;l'£7)59.7Z. 44. 62t:tT-^^LT 1.^/1 (^3) . ffl 

'j'^ixh'o. TTt^y-i^xizmtiimmjzmm 

[003 1] 
[*2] 





ma gisfe 

(cells/m') 


% of control 


PM(VS CODt) 




2254,511220.2 






10 ogAs 


711.6± 765.6 


31.6X 


o.oor 


30 flg/kg 


491.6±809.0 


21.8X 


0.003- 



: p<0.01 



[0032] 





TUNEL <^ 


I of control 


P fil(v5 cont) 




5.0411. 56X 






10 sig/kg 


3.0211. 39X 


59. gx 


0.0755 


30 flig/kg 


2.2512.78X 


44. 6X 


0.0180* 



' : p<0.05 

[0033] 

ss'Sr t'comm.'^izm^xMwmMnimizmtix 



±txvmmi^wmm^mmLxmm^^m-^z 
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F:5'-i.(##) 4C086 AAOl AA02 BC95 MAOl NA14 
ZA15 ZB22 
4C206 AAOl AA02 JA80 MAOl NA14 
ZA15 ZB22 



